AFLP is a novel high resolution fingerprinting method that can be used to delineate intraspecific relationships among a large variety of organisms, including bacteria. In the present study, this method was tested for its usefulness in the epidemiological typing of Acinetobucter strains. A total of 25 Acinetobacter strains originating from five hospital outbreaks in three countries were used. Isolates from the same outbreak displayed identical banding patterns and each set of outbreak strains could be found in one particular AFLP cluster. These data are in good agreement with the results obtained by other typing methods previously used on the same set of strains, indicating that AFLP analysis may be a valuable alternative in epidemiological typing.
Introduction
Over the past few decades, strains of the genus Acinetobacter have been reported to be increasingly associated with infection and epidemic spread in hospital wards with severely ill patients [l] . The strains involved are frequently multiresistant to antibiotics and can be difficult to eradicate [2, 3] . Consequently, it is important to recognise early and to carefully monitor these strains in order to prevent or control their spread in hospitals. Various methods (reviewed in [l] ) have been used for the typing of acinetobacters from clinical specimens and outbreaks, including biotyping, phagetyping, antibiogram typing, protein * Corresponding author. Tel.: +31 (71) 526 3931; Fax +31 (71) 524 8148. electrophoretic profiling, ribotyping, plasmid typing, PCR-based DNA fingerprinting, and analysis of infrequently digested chromosomal DNA by pulsedfield gel electrophoresis. However, genotypic and/or phenotypic differences between Acinetobacter strains involved in outbreaks can be small and, with so many methods available, the value of each method for strain identification must be assessed systematically. Criteria to be taken into account are reproducibility, discriminatory capacity, correlation with the epidemiology, and performance compared to other typing methods. Other issues to be considered are rapidity, required skills, and overall costs.
AFLP@ is a novel high resolution genomic fingerprinting method that can be used for a wide range of organisms. Essentially, it is a selective and highly standardized PCR-based method generating complex
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Microbiology Letters 142 (1996) 191-194 but reproducible banding patterns [4] which can be analysed by computer-assisted procedures. The application of the AFLP method for the identification and classification of bacteria, including members of the genus Acinetobacter, has recently been reported [5] . In addition, AFLP markers have been used to distinguish outbreak from non-outbreak Acinetobacter baumannii strains [6] .
In the present study, we further tested AFLP@@ for its ability to correlate DNA fingerprinting data with the epidemiological origin of strains by using a set of 25 Acinetobacter outbreak strains collected from five different hospitals in three countries. We have chosen this particular set of strains because the resulting AFLP data could then be verified by earlier published typing data obtained on these strains during a comparative evaluation of other typing methods, including antibiogram typing, biotyping, cell envelope protein electrophoretic profiling, and ribotyping
171.

Materials and methods
Strains
3. Results and discussion 25 isolates from five different outbreaks were investigated. Each set of outbreak-associated strains was previously assigned to a particular DNA group (genomic species) based on DNA:DNA hybridisation analysis [7] ; isolates from three outbreaks, Venlo (The Netherlands), Basildon (UK), and Newcastle (UK), belonged to A. baumannii (DNA group 2), and isolates from the other two outbreaks, The Hague (The Netherlands) and Odense (Denmark), belonged to the unnamed DNA groups 3 and 13 sensu Tjernberg and Ursing [8] . All Acinetobacter strains were grown aerobically on nutrient agar containing nutrient broth (Gibco BRL) supplemented with 1.5% (w/v) Bacto agar (Difco). Details on the numerical designation of outbreak strains (Fig. 1) and epidemiological information on the outbreaks can be found in [7] .
AFLP reactions
Of each strain, 1 ug of genomic DNA, prepared according to the method of Pitcher et al. [9] , was digested with 10 units of Hind111 and 10 units of Tug1 restriction endonuclease.
HindIII-and Tug1 halfsite-specific adaptors [5] were added to a final concentration of 40 and 400 nM, respectively, and ligated to the restriction fragments according to Vos et al. [4] . The resulting template DNAs were precipitated as described before [5] . Selective amplification was achieved by the use of PCR primers HO1 and TO5 [5] . Amplification procedures, PCR conditions, electrophoretic separation of PCR products, visualization of the banding patterns, and data acquisition have all been described in full detail [5] . Comparative analysis of the AFLP patterns was facilitated by using GelCompar@ software (Applied Maths, Kortrijk, Belgium). The unweighted-pair group method using average linkages (UPGMA) [lo] was used to cluster the AFLP patterns and a standard deviation for each branch of the dendrogram was calculated. These standard deviations are an indication for the significance and stability of the formed clusters and are given as &values when discussing linkage levels in the text.
Results of the cluster analysis depicted in a dendrogram and the banding patterns of the isolates are shown in Fig. 1 . The AFLP pattern obtained on DNA of A. calcoaceticus type strain ATCC 23055T was included at regular intervals in the gels and served as a reference track (not shown). Gels were normalized and digital images combined by assigning one particular reference track as a standard and alignment of all reference tracks versus this standard. At a cut-off value of 94% similarity, five clusters could be distinguished by AFLP@ and isolates within each cluster clearly belonged to one particular outbreak, confirming the previously obtained typing results [7] . AFLP profiles of the A. baumannii outbreaks from Venlo (The Netherlands) and Basildon (UK) were strikingly similar, with only two out of approx. 50 bands being different (as indicated in Fig.  1 by arrowheads) , indicating that these strains may have derived from a common ancestral strain. . The scale represents the product-moment correlation coefficient (r) in % and the dendrogmm was constructed using the UPGMA clustering method [lo] . The large arrow indicates the cut-off value of 94% similarity to define five clusters of outbreak strains. Small arrow heads indicate banding pattern differences between the Venlo (The Netherlands) and Basildon (UK) outbreaks.
Hague (The Netherlands) and Odense (Denmark), belonging to genomic species 3 and 13TU, respectively, linked with the three outbreaks of A. baumannii at 24.4 +2.8%. In addition, Acinetobacter type strains CCUG 19096T, ATCC 19004T, and ATCC 17903T of DNA groups 2, 3, and 13TU, respectively, were included in the numerical analysis and linked with the various outbreaks at an average similarity of approx. 60% (60.8 f 3.2, 57.lkO.8, and 58.1 f 1.4%, respectively). These linkage levels are in perfect concordance with the inter-and intraspeciflc linkage levels obtained by AFLP@' on 20 [15, 16] , and PCR fingerprinting [17] [18] [19] . Compared to these methods, AFLP is perhaps more laborious and requires special equipment. Therefore, it may not be considered as the first method of choice. However, advantages of AFLP in comparison to other DNA fingerprinting methods are that the patterns are highly reproducible and the patterns of 50 or more clearly separated bands are well suited for analysis using computer software packages. These advantages allow to compare large numbers of strains applied to different gels on different occasions. In addition, the use of fluorescent dye-labeled primers and analysis of the PCR products on an automated DNA sequencer would considerably speed up the AFLP method and would make it less labor intensive. Combined with its high discriminatory capacity, AFLP can play an important role in epidemiology, in particular as an elaborate method to confirm preliminary screening results.
